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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce a hardware for 
holding exception factors required corresponding to the 
entry number of a reoider buffer. 

SOLUTION: This device has a reorder buffer control 
information part for issuing instructions from among 
registered instructions in the reorder buffer, according 
to such order of a registered instruction that the 
condition for issuance arranged for it. The reorder 
buffer control information part has an entry number 
circulating part 25 for holding entry numbers in the 
reorder buffer for issuing instructions and sending the 
held entry number as an exception occurrence instruction 
entry number when an exception report is received 
concerning any instruction; a holding part 27 for 
holding the exception occurrence instruction entry 
number sent and its exception factor; and exception 
occurrence instruction entry number control circuit 26 
for holding the exception factor and exception 
occurrence instruction entry number of the oldest 
instruction in the recorder buffer among exception 
occurrence instructions in the holding part 27. 
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(57) [ffM] 

■s^v h y^fcrn-fs^MH^v h ys-f-t Ltisw 
-rs^^ h y#-§-«F^igi«9gp2 5 -^c^m^tLfc^i 

^^#^•31^ h y#^-*5J:t^-?:W0iJ^ilHSr^-r5 
V h y #^£{£#9$ 2 7 I^ft)tt5«^^^x s h 

y #^-sijffli[E]8S 2 6 k&m-tz 0 
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(2) 



i ] «*5:<£>^ v h y ^w-r-s y a-— y/< y ? 

Lfcli-fi-tt, MSB tit (-W-HB^SrltulS y 

m^ib^a^sv b y#^-i: uT^w-rs^^ h y 
i»E3:vby*#»"feia9^a!*»e>aiffls*i/fc«^HBdfe 20 

y ##?rmflE^ 1 H3:xm 2 ofSt^ftCfiSWSil 

v h y ## i «raa«#H6^#'&-3i ^ h y m*H%w 30 

$fc L T v •>■*" mffB y a-— ^y7rrt T-*v ^'fr© 

T, 40 

BfftE y y77 «4«nt«#a*» ^^fi ^ tuf- ;* * 
yr^-fe^^^-^^v^TTiJ'-fe^^^ i^r^-fe^ 

m^ZMft y ^< s/ 7 rS<J»m«#©J-» L-Tii^q 
i-S^^y^Sir, 

WIE y a— v y r «S»*«*ad>?>»fT*JxfciMlc 
y y7r *WPflMM*«U:» LT afcr*"* ?£3?# 50 
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mifa^^ h y #-«m$*>0 9 

SSfT Lfc^^E-yr^ir^ 7b-fo$r<Owm V y7r 
^SrW^gS^M^^b y #-!§-£ 2 

f h y ssism 2 01 v h y #-§-i**> 
@ 9 ^ sitti $ ixs «^H8^#^^ v h y *■§■ t & 

tfclft LTV^H^hubE y ^"-^^ y 7 r rt-c#VM*M*-© 
StflE^ l©iyt-y *>Ih1 U #g/4^^fcti$n-5^J 

^^^31^ H ys^-i: striae 2 <Dmz^mz.u&£: 

h y##irSrJt«LTV^-fix 
-9SmrlEy a-— ^j'7rrt - e*i'' l #^© t>©-C*>6*»S: 

a* mflE y ^— 5/ 7 r -e*v ^^-co t © 5 

ro^^w^^^^ b y s^-^ii^-rsm 1 

WriHtl 1 <ouM • n^^com^m^^^r^^ 
mmm 2 ©jt^ • m^m^ x v> huie^ l^^i^yf 

■ W^SI-J; >9milE^2(753iv hy#m@ | 3ft 
SrfiufE^ 1 J3 J: tfJB 2 ©««F^ai^fii«F $ * 5 * 

Bo 




t. ^co^mi^x^^^y bvm^-^mm^^^y 
h vm%t ltjiwu mm?\-&§Lifo&^yh y#^ 

G&zx. y b y *o«^»HSr««f*-5* 3 cD^y- 

t> 

ir * =fcf^H? t 9 , 

S&fEf&lW^yT^ 

SMB.* * y T * -fe^5Rl(lr<fr*J J:rJW»5RA*©-tiT^eix 

swa y *r-y* 5-77 fc*ffcfca»*^s ^©^^ k 

^^ey^^h y#*<sst»*3iv h v&nrom^y 

jgg;^ y h y #^-< y h y Jtf-Y < t« * y » 
^y b y#^- 

U 

fy^y^ 



(3) Wi? 1 1 - 1 8 4 6 9 6 

jtsfiai^ h y my?<&W-&^y h y#^-<*^y^ 
i^hy#§ 

*7tl4, 

/^ysxyny #-5-<3tess^>' h y y? <m.n^ 
^y b y#-?§- 

ixynj^y> % H5l2^^y^3ivhy#-§-i:, fifr 

Eww^toaa^Kj; ymnirtcMmszLtii^^y b y 

^*yixyKy#^<«^4xyhy§^-<*gx 

v h y s)M 

ifcm^-y b y wy^<^*yixy 1- y #-!§-< g^is 
h y#-§- 

20 * fcra, 

0y^is^3: >- h y #^-< jfeiacn v hy^y^<^*y 

<=> if * r- y ^T-fc 5 r. b «:»« £ "T *M 9 ii^S 

30 Dtraay*- ^<y7r3tsB*^ b y ^vt, BtrtEsie 
Mfbm±tii^y b vm&tomm*. 

&&%^y b y St<«l«4x y h y #f< jfeffix y 

bvtf^y* 

5fe^v v y y?<mwm^y b y&fir<mfw&£. 

xyl-y#f 

«*nstxv h y#-§-<^feM^v h y #w >-^<^^ 

40 xyHJ 

o>{smfa<o0iW%ffift-t bZK, fffxyhy 
BuIBlcDW^a^^ti i <0 m'&l-1tMf\3&£.tirfr^y b 

y j: 5 *v ^^03 1 <t> -c & 5 i m fe-r z> t&m * $ h 

fc^tf ^ -r y 7°T* *> 2> r b & mm. b ■* & f ] 9 ii^^S^ 
[0 0 0 1] 




[0 0 0 2] 

mn^T-r^^xmn^m^x^^^t^^^o - 

[0 0 0 3] B^tDW $ u ^air y^X\X, ^(Df— 
if?*—?— (out of order) Hfi 1 (^HlJ**fr) 

U-jtf— h"f£ t>^>36$*v\ y^— ^y7rilt 
[0 0 0 4] fcf£U y a-— ^5/^r^e>co^^^>* 

>yyT^h(D^(DWimt-fl^^—y— (in order) 

i?x?Kmni&&*wz . *vo**t 

#£>oTV^ci§3\ *^S6fr*TilRl«F«J:J»Ji*S*S: 
[0 0 0 5] ffl*AHtt\ <9H*flsr * h^^-— ^ 

sga-rs^^y^— ^y^rf^v h y l 

[0 0 0 6] WgH(i> »«\ **^^o-fey^T 



(4) 11- 1 8 4 6 9 6 

[0007] sr&sss^^v 

[0 0 0 8] |g|6^43V^T. V 7 T^KOQ^ 

20 Sr««rT £ ^ * — ^ KflSRW- 5>ntv>5 0 

[0 0 0 9] tlf*(Z) U t-^y 7 7M»tt««Stl4, 
y t-y/< >7 7 7 y ^ ^ 7^i^ *:<DV?^ 

mft<Dft±&%m£tix^tim&tes m-fo^mm^ 

[0 0 10] 

4Mf t UTfi , y ah— ^ y77 ^^S-fi-tD 

[ooii] *^lWf^ y*— 4f'<iy7 7 

<D^hvmzfccx&mt£tix\<^ ^(omn^ 

[0 0 12] 

[ MM frffiik-i- Z>tc£><D ^ ] ±12 @ W S: it 5 
50 y ^5/77 iS0HfT^*a»bT, f^S^ 




n^mmm^^^x, mm^mn^m^m^. mtfo 
■hi^m-m^^mm v ? r ummm^^n 

^(tS^v h y U ^ift^Ko^Ti!fJfeifr^ 

5g^#^>- h y#^{ss«p-rsfefe^2 09^#s 

V h y #^-^StiiElR 1 *3 ±l*JB 2 w«J*#» tefi&wrt- S 
[0 0 13] *7i, *«W©»l9ii*tea*»W:, 

^ S /77't't*3(-t53:>'hySt^U ^Hi-iro 

v h y t >bli*«)«^HfH«:«m-* 

y ^ y 77 rt-Cfi-v Mft^rw t> <7> Tfc 5 fa&Wfe-f 

[0 0 14] <flsffl>M*KBwt!M*©fc»fc#Kfc* 
^tWfelH^t'£.I*OB > y -777 



(5) Wd^P 1 1 - 1 8 4 6 9 6 

/n- K^^Ttt^ilx.(5 1 hy^T^rtfCirK&So 
[0 0 15] 

10 [0016] Bill:, «s^c[Si^lilf©^^^ 

-f7-< fig-r 5 y a— y 7 twwimmkw-* 

ificDH 6 L/c y 5/77 *Hfflim#«Fi5W#^^ 

xyhy^b, MMH7^- /uK£$t9l&#> 

#x y 7 7 ^j»t*«sp*#x.fctf *^aiSB«o-*ife^ 

ffi&H 2 {£^1% 
[0 0 17] K1T> Hll *3<fcU ? 0 2^#HgLT, 

20 temmm<om&&£vmmz^^xwiw$:ftti:*>o 

[0018] y a-— ^< y 7 7 W»ttf 2 tt, 
-y77 l^f>SK*mSixfc#^-5rS®t-5n3iVhyw 

ya--^s/7 7^*u, yt"^?77i:-l®^ 

«r«tfflSrfT5. 7 7 7»I^*f-^ 3 tt, 

7 7t% y t-//^ 777 ffl»tS«S6 2 ©x y h y 1 1 

[0019] ^J^S^SSiI^gC 5 (4, y aj— ^ 5-77*1 

wmm.w> 2 e> wjg^t- j: <o vmmm~>->r sretd 
fcya— ^y77M»fli*»2Kauit8. ya— ^ 

y 7 7 $<JW««SC 2 tt«^«ai*Tii*pS:S«-r* 

40 *^»*fT^©jB*WW»**n* 5 o 

[0 0 2 0] ^frtelglii Hi, y^-^5-77 

^ffigP2{r^LTil*0i-5o ^(Dmmt., *tr7a^ 




Wi*»4t5 t . ««H 4: £ t> fc«MB&* y 
[0 0 2 1 ] — CMS. A^^77 id» 

• *j«ns ffisc 2 i^ss $ nr v ^ 5 b <^ai*3i§*S: 0m 

Ir&m&l^ y*- ^/^5/^r*JW*#SP2 4 3 ^^ 

BOlg^^TV^xyh y#-^«r^Acoy— ^tf^ 
7 y Kfc#JS1-£ y ^-^#-*§-£ Lttt^tS r t T*fc 

<5o 

[0023] ::t^^fU 0 4l^t<t5 47 

7^77^/^4^xyMJS^f 0 Ry*5j;tFR 

z y^ — /^Kfi, iRJtcoy— ^^-^9^K^fcSo 
[0 0 2 4] 0 5 (a) iC^-f £ 5 *^^J^*5l/>T, 

y h y o («t\ s o twto ) t^©cD»*t?*>s 
^77^ ^ 4 Sr#lt §o rot*. 

0 5 (b) fcl*i-J:5fc* ^®^!)t^5/77W 
xy h y l ^0^yt-^y77^^ h y n 

^-^tii, y-^7^KRyt»tt r i j 
#£*t, y^t^^FRz^u r n -4j 

[0025] roi: 5 (:y^t^7^K^y^^t 
<5r£T\ E!5 (a) ^©(Z)J: 9(-so^rJt**-r 

[0 0 2 6] ft^y77 l *»6>*E*UJ*Jxfc<r^tt. 

r-f >-*~-y—j mnx+ftfrft&o i-*fc>*>, v*—9 
^^7r*jm»#gP2^nfio^y hyt«^^i 
^y hy 0Ki*ao^a5awftSix, ^t^^F 

yi, xyMj 2, ■-, my h y n - 1 ^IWt-S^H 

s c MJn-i o?fctt, h y o ^aft^iy h y 
^fc3tf?^*s, w-y^ru xyhyo*a*tt 
h y 5tw^y hyw^^22 ic£ 5 ws^Sc 

«f Jftte** Sr7x^f/r^-F/yt^<?/77l 
S£fir£5fcW-. ftSB^y h y V* 2 2 ttA^S: 



(6) W¥ll- 1 8 4 6 9 6 

y ^ ^77 i:a* ufc*«»t*ai-r6o 

[0 0 2 7] y^— ^iy^rft"J«l«««B2^fe 

MtR&ti, »fT*s|*T"#"6i:K*❖fc»^^S'♦"* 3: ■^^y 
©DONE77^Mt^o ^^xyfy^i 

ftft&ftfr^x&mtstiT^z t# BE* 
y y 7 r ^^ft^A^tfcs it) i-y 
io *^twj»*|5 2 4^fc©y rft^ft^i-S^v^fr 
fcttSo rrt, yt-^^77»JWf»S2^^ 
❖*»}BSJi5i:*, ^yt-^5/77«»S* 
y*— ^ 3 rttf) *f7S-f -5 9 & \s i? * 9 y r ^ 4 <Z> . 

f^Sry ^>r rivN^^s, y^>f7^»*tft5, y^— 

^777 t Ptt*^^by^ y^^rxyhy^ 
y^^7xyhy^y^3 0tt, y *>f TfMW«B2 4 
20 [0028] y^— ^^yr*o*^$B?T«: rr^ 

5/ 7 7 ^ 1 9 * < , 3SfT*«=0> 
[0 0 2 9] y 9/<v7TfrbftfrmVl£tltlfit^ 

7>f/v4^bK*ffiSJx, ig»^7^SA$tu5 0 

y * y r si*^*^-^ 3 o^h^s* 
/s-r5rc>-hy^##a*tbSo *^n?T«F^i»*«»i^ 

K«*MR#f * y *—9'< ^77 *J»tf 2 K*t Lii^P 
[0 0 3 0] y*—9 , /<v7 r Tfabmftm&£ftf^^ 
^9 y K^-^^ y 7rm%-1&Mk7*—9 3 *> 

6 i^A^titr ^ir^^s ^yr K^^f 

$tt^> 0 rrT% ^5^h7M^^i^> *hT 

7 s —9&mm\zy*—9'<v7Tfc&i&&'T--9 3 fc6 

^■y 8icii*p$tbSo Kawfrfr©*— k-t 2 '— 
y ^ >^ 7 7Sf^7-^ 3 ^^*^(-^i-6 
xybynf^ittSo *^*ff^(c^^ 

i 1 1) K«*M»ft3W y ^< ^77 MMffttff 2 {C» 

brii^n^^^ (y^y7^t^M^i§) o 

[0 0 3 l]fc y^^77i«llii»2i:o 

[0 0 3 2] yt-^/^777*l«»2^ ill- 

50 ^fj:5^, #^xyhy 2 1,-2 1. ^fegg^vhy 



(7) 
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11 

^-SllfflHUaS 2 6 , ffl0t£Hftf9A 2 7 , M^*1M*4 

[0 0 3 3] y h U 2 1 21 n^-^n^H, ^ 

^3^K3 7,-3 7 n , f^^Tj**- 3 ^-7 J— As 

K3 0,-3 0 n , Ry y— ;*3 1,— 3 l n , 
3 2,-3 2, Ry3^#t3 3r3 3„ Rzy 
^ — A#-g-3 4,-3 4. fft^T Kl/^7^-/VK3 5 
,-3 5, ^fir«^77^3 6,-3 6, DONE77 
/3 8,-3 8 n ^fx.^ 0 fV^T^^a V^^ — 
/V K 3 0 , — 3 0 n l^f3\ #^^^<toTjg3£$tbS, Si 

|:/TfRx7>f^Kt^ao Ryy— ^31,- 3 1 n 
tRzy-^3 2,-3 2Jt <fo^K£oXffij££frb 

[2 4<^#^:7^— /vK{^i~Ry:fcJ:tFR z :7^ — 
^KTfcSo ^7F^7^-/PK3 5,-3 5^ 

"To *fT«ff*77^3 6,-3 6„tt, #^5JSfrStLS 
ZtlZ>b%lZ])<Ky h£ftZ 0 DONE77^3 8,- 

[oo34] mn^mamm 2 3 a, h y 2 

1,-21 j:lg^tLt^5^ 5 hmft4kfc<D&o 
r *$<n3Lis y y#^5ni^ h y#^^E] 

2 6t^wi-5o 

[0 0 3 5] *fT^31^IalK2 3 ft, ^<D%& 

hy<D&ftftfr7 9f$:1z:vh1rZ>o **<0*«£*rliSWP 

^5/77^xyf y(ODONE77^t^ hi" 

-So 

[0 0 3 6] *mi&WziS\,^X\*. m#flZ.ftft£iv2>-& 



12 



[0 0 3 7] f*«FSC 2 7f£, a»^7*5j;t>*^^ 

#-5§-V 2 7 a i, m^m^-fo^^^ h V&%r&&1tttZ 
fci?)©ff|^M84*^^ h U##»^2 7 b 
10 MB Srftflr*- 5 fc&OftPMMSfttttt 2 7 c i . *» 6> ft 

[0 0 3 8] «^xy h y #^-SIJ«Ih1SS 2 6 Wu 

asw* ft* hvm^tm^±^^ 

^ y#-§-i:SrJttsurv^ix^y ^?7rrt 
§P2 5*»e>asa**b5«^ , HB4*^3i^hy##©^* s 

ift^V h !l«f«fl^CHm2 7 c *S .fctfWWS 

[0 0 3 9] KT, ±m<VMf>\-^ v h y #^-*iJ»|H]gg 2 
6{-o^Tia3£#ISLTf£*fflm91-r5o ©IT^SiB^ 

30 7^t^M^o!) ^s/^r^i-J^ftSaiv h y 
S^-Sr^L, ^ty7^t7>M^Co^T*t-7 

^(O y ^— y 7 r * -5 3i x h V #-5§-£{fc8p 

b> ^^^^■(^ov>T^§§7^? 3 ^«&^S:lt 

40 [0 04 0] i3 ti^o^T, ^SilHlSg 2 6 a}*, ]) 
V (m2OT^^^-0iJ^#SO*«§r^-r7 7^) , 

^j^#^v m2<D**?])T?±*%k-fo<frMftm&<o 
ti^t77/) , tsiw^yfiyhyt^cs 

so jgjli^i^t^^t^M^p^ y^-— 




V h y#^£ffi$2 7 b&£WH^0{*J$g&2 7cC 

r i j ^m/j-rsc 

[0 0 4 1] a^g^WMS^rV ir^^y 3%WM&#r v 

y h y #•$§-< ^»^y hvm^-<ftm^> 

my- j. y#^§- 

* y ^WMsevo^ir ltv^s t # 

±iE<7><J:?KLTf£iS[I]«g2 6 atdiU^^-y^^-© 
*/JS*V>tfU3£$Hfcfc*f4, -feW-^^ 2 7 di±^*y 
^^hy#^-Sr»lRb, tv??2 7ett^!)SS« 

[0 0 4 2] ft*>\ ft#30!PMft# v *0>PM8 

^^hy#^- 
h y#-§- 

saM^v h yn^M^y^y hy#t j;«5*v^ 

[0 0 4 3] i&SlsISg 26bli, y tf— y7T%m 
^>bV#J^i> 2 2, M«4^yfy#fV2 
7 a , M^MSdtilr^v h y 2 7b, ^ * y 

*w^mr#v, /^y^y-hy^^^x, &m 
fS^ai >- j* y * *e y jRa^ h y #-§■<£> 5 

5„ 0iJ^^xhy##i^<£i-5^J:"3 fe^^ey 
v b y#^^jc£;-t-5^^-irv^^-cfcofe#-& 

wng^y h y s-g-ftft 2 7 b#£xmn9 

H««f»2 7 c *5E»i-S*S.S*s*>S. J^T<£><D, ©<£> 

4§-§-(^tt, ^aisiss 2 6 b te, ^*y^©xyhy 

[0 0 4 4] (Df^fg^y Mt^V 2 7 a i^^ty 

^Diiy h y#^-<0ij^^y h y#^-<^Eis^ 
v h y ^y^ 




*WflS3Pl 1 -1 8 4 6 9 6 



ifeSB*^ M«>;S'<^*y^x>' h y##<WHfg 
£ity ^y;g-!|- 
;£fc^;i, 

ews^y- h y*^<*axyhy-f'fy?<^*y 

[0 0 4 5] y »m«§v©*mutv^ i 
io ^s(hiss2 6 y*-- //^7 7*ffl*>'(«y^ 

^2 2, h y ##V 2 7a, 

mn&$L^ ^ y*#««p»2 7 b*jj:v0!i*»H««p 

20 §P2 7 c ^JEff-^Si^S^feSo £*T<Z>®, ©O^-g-ii 

Basis 2 6 c »±, atji*^^ h y#-§-^M^w 
jfeu r i j *mti~tz> 0 

[0 0 4 6] (D«^^^hy##-V2 7ai:Si[J|C» 

hy ^-r>^ 

^spc^y hy^y^<a»^xy h vtt<mw%± 
3i y h y## 

30 Sfctt, 

3i >- h ys-^- 

[0 0 4 7] ®Sf ^W«§V©MtTLTV^ t # 

±j£w^3i v h y #^-*j»iHiss 2 6 ^aass 2 

6 b, 2 6 c©ffl^)§rA^i:-t"'5 0RlHl2g2 6 d X 9 ft 
5^ hn-T'fi^, ^aHI»S2 6 b, 2Gc0>\tim& 

m^m^^x. M^«tii^xy h y#^-^gc2 7 b 

*JiV«^»H«»»2 7 c lc*J»t5fiM#rt*Sr!E*f^- 
40 5 0 *(WU»C»4» ^a0i^2 6 bKJ:9^*y5R«^ 
V h y ##^0<J^^3i v h y ##««WI5 2 7 b J; <0 * 
V^^-CfcStWWf^^fci:*, *fc«gifeS|HlK2 6 c 
{c j: t) jSt»*«^ v h y #-S-*s«^M8*3i y h y s^- 
^352 7 b £.y&\,^<?reibZ>kmm£ti1zbZ, o 

Rf- b 2 6 doom^l tft9, ^J^^my- y# 
fV27a, mtMLQL^-y Y y#-^f*}flfC2 7b, «^ 

SH^ltlSi 2 7c ^Mff £*t5„ 
[0 0 4 8] eiJb^Si^fwJ; «9 , ^OfeT^^y^!!^ 

50 h y m^r&nn 27b kwhb±s >- h y ##*sa» $ 
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-So 

[0 0 4 9] OTft&afMttPA 5 lc»-rs«^»8K* 

[0050] y ^rxyhy tk>t v*3 o tM*m£. 

^ly V y#^^SP2 7 bCOF^^^n^^^--^ 2 8 1 
^±9tfc«SH-5o £b\C s =i>v*W- * 2 8 a^tti^J 
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